British study (Table 12-2), the relative urinary cotinine levels in three groups—nonsmoking men married to nonsmoking women, nonsmoking men married to smoking women, and men who were themselves active smokers—were in the ratio of 1:3:215 (actual mean values were 8.5, 25.2, and 1,826 ng/ml, respectively; Wald and Ritchie, 1984, and personal communication). Assuming a similar half-life of cotinine in smokers and nonsmokers, this suggests that exposure to ETS among nonsmokers who are exposed is about 1% (i.e., 25.2/1826) of that of active smokers. Similar results were reported by another United Kingdom study (Jarvis et al., 1984) and one from the United States (Haley et al., 1986). However, the half-life of cotinine in nonsmokers may be roughly 50% longer than in active smokers (Kyerematen et al., 1982; Sepkovic et al., 1986), thereby changing the estimate of relative exposure by up to 50%. Assuming a usage of 20 cigarettes (one pack) per day by active (male) smokers and assuming a linear relationship between number of cigarettes smoked per day and urinary cotinine level, this represents exposure to smoke equivalents of roughly 0.1 to 0.2 cigarettes per day. Others have estimated cigarette equivalent exposures of 0.2 to 1 cigarettes per day (Klosterkotter and Gono, 1976; Hugod et al., 1978; Vutuc, 1984).
Urinary cotinine is at present the best marker of tobacco smoke intake for passive smoking dosimetry because it is highly sensitive and specific for tobacco smoke. Because it can be measured directly in nonsmokers as well as active smokers, it makes it possible to estimate the relative exposures of the two groups (see Chapter 8). With other markers or with other substances in tobacco smoke, this is not currently possible. Estimates must be made of the extent to which these substances are inhaled in mainstream smoke, on the one hand, and released into room air, diluted, and then inhaled by nonsmokers, on the other (Chapter 7). Both of these estimates involve more assumptions in estimating the actual intake.
Whether a urinary cotinine measurement can provide a reasonable basis for computing a first estimate of the risk of lung cancer arising from ETS exposure depends in part on whether the intake of the relevant carcinogens in active and passive smokers is directly proportional to the relevant intake of nicotine, from which cotinine is derived. Our lack of knowledge of which specific smoke components are responsible for causing lung cancer and ourts of maternal smoking on pulmonary function in
